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Barion Magnetic Moment is

Motivation of ° ALL Measurement
Proton Spin=1/2(Au+Ad+As)+Ag+L

well understood In

Flavor SU(3) O Spin SU(2).

—

Au+Ad ~ 1

Whereas

Au=u"-u

Measurement from
DIS, 3-decay

—

Au+Ad+As = 0.1~0.3

What is the real proton structure?
Gluon Polarization, Ag? Orbital Angular Momentum, L?

Longitudially polarized g'p— 1 Inclusive measurement
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Overview

Improvement from previous JPS
> PID : 1° purity up & BG down
> Including PbGl, analyze for whole acceptance.

--> 11° ALL final value

1. Calculate Avrr(cut), Arr(bg).
O++—0+ _ 1 N+ —RN+ 1800¢

2 photon invariant mass

AL = = 16005
O+++ O+ Pp-Py N++ + RN+- 1400F

12001

2. Get ratio of Background(whg). 1338:
3. Subtruct A.L(bg) from AcLL(cut) 600
to obtain AL.(TT°). 200F

AvL(cut) = wre - AL(TC) + Whg - ALc(bg) 9%

Background cut
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RHIC (Relativistic Heavy lon Collider)
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> Run3 : April~May 2003

> /5 =200 GeV, longitudinally polarized
proton-proton collision.

> |Integrated Luminosity = 0.22 pb 1

> Beam Polarization
26 % : Blue Beam (clockwise)
25 % : (anticlockwise)

> 55 bunch.




EMCal
1sector

PHENIX detector

Electromagnetic Calorimenter (EMCal)
> Acceptance

5m away from collision point

In| < 0.35, @: 90+90 degree

> PbSc(6 sectors) & PbGI(2 sectors)
Fine Segmented.
(An OA@10.01)

> Energy Resolution
PbSc : 8.1%//E(GeV) O 2.1%
PbGlI : 5.9%//E(GeV) O 0.8%

> Position Resolution

PbSc : 5.7mm//E(GeV) [0 1.6mm
PbGlI : 8.4mm//E(GeV) O 0.2mm

Pad Chamber (PC)

> Position Resolution ~1 cm

Beam-Beam Counter (BBC)
> Acceptance : 3.0<n<3.9

Zero Degree Counter(ZDC)
> Acceptance : £2 mrad




PID optimization
Relation between AALL and 1° Purity, Efficiency.

(a2 = Liaar+sey  L=P \apey p: Purity(fluction of T in

p? p? :
the Mass Window)
(AAWO—I—BG)Q _ 1 _ ]_9 1 o
o Nm+BG ¢ Nz° ¢ . Efficiency of 1° by PID cut
BGv2 1 D 1
(AALL)” = aNBG — a(l —p)e NI
Figure of merit for ToF cut (O.3<EV<O.4 GeV)
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Goal is the minimization of AALL. & *F
Different from 136
Cross Section analysis. Sl TOE T 15 2 25 3 35 4 s

ToF cut (ns)




ToF distribution

ToF Optimization
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PID by time of flight from collision
point to EMCal.

EMCa Time Resolution
PbSc : ~0.4 ns
PbGl : ~0.5 ns

Assume the region between
2 lines as photon

> Worse resolution in low energy.
> Less BG in high energy.




Charge Veto by Pad Chamber

Angle between PC hit and EMCal hit
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Cut the region between 2 lines




° ALL FIinal Vaue

2 photon invariant mass (1.0<p <2.0 GeV/c)

x10*

4/Before cut

After cut

e Final
e Preliminary

pT(GeV/c) | Efficiency(%) | Purity(%)
1<pT<2 88 54 - 73
2<pT<3 93 7585
3<pT<4 96 86 - 91
4<pT<5d 97 88 - 92
pT(GeV/c) | ALL(prev)(%o) | ALL(new)(%)
I<pt<2 | -4.6x2.5 | -2.8+1.5
2<pt<3 | -1.9+1.9 | -1.7+1.5
3<pr<4 | -0.9+3.6 | -1.9+3.2
4<p1<S | -4.5%7.9 0.4+7.2




Gluon Polarization from 1 ALL

ALL = )
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More precise measurement at higher pt
IS required. It Is expected In rund, runb.




Conclusion

We measured 1° ALL at 1<pT<5 GeV, |n|<0.35,
sqrt(s)=200 GeV.

T ALL has slightly negative value and
support GRSV-standard model.

It is difficult to obtain large negative ° ALL
In pQCD framework in this pT region.

More precise measurement at higher pt
IS required. It is expected In run4, runb.




